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Several lines of evidence suggest that imaging plays an important role in the diagnosis and monitoring of patients with juvenile idiopathic arthritis (JIA) leading the European League against Rheumatism (EULAR)-Paediatric Rheumatology European Society (PReS) to develop as point to consider the use of imaging within the JIA assessment in clinical practice. 1 The use of ultrasound (US) may increase the sensitivity of clinical examination through its ability to detect joint inflammation (in terms of synovial hypertrophy, joint effusion and power Doppler (PDUS) activity) in case of clinically inactive disease. [2] [3] [4] In particular, it has been shown that the majority of patients with JIA in clinical remission may exhibit greyscale (GSUS) abnormalities and in half of them the presence of PDUS signal can be found, 4 without any significant difference on the basis of the pharmacological treatment scheme through which the remission was achieved [2] [3] [4] and even in case of drug-free remission (DFR).
In ARD, De Lucia et al analysed the predictive power of US assessment to foresee disease flare in patients with JIA in clinical remission. 5 The authors included 88 consecutive patients with JIA, stratified based on the joint involvement, undergoing US assessment (including GSUS and PDUS) of 44 joints, finding that nearly one-fourth of them showed US abnormal findings despite clinically inactive disease, mainly in patients with extended joint involvement and with shorter period of time from remission achievement (less than 6 months). Interestingly, during the 4 years of follow-up, almost half of patients with JIA experienced a disease flare with the higher rate of relapse in patients with JIA with residual PDUS synovitis at the time of remission achievement. These can be considered relevant findings since previous studies failed to confirm the predictive value of US assessment in foreseeing the chance of disease flare in JIA. 6 7 In particular, Magni-Manzoni et al evaluated 39 patients with JIA showing that US-detected synovitis is a common finding in children in clinical remission and its presence does not predict an early flare in the affected joints. 6 Similarly, Zhao et al recently confirmed in a comparable study cohort of children with JIA that nearly half of them have abnormal US findings whose presence is not associated with subsequent clinical flare in up to 2 years of follow-up. 7 Moreover, the EULAR/PreS points to consider do not include a proposal list of the joints sites eligible for US assessment to increase the ability to detect subclinical ongoing inflammation despite clinical sustained remission in children. In particular, Breton et al 8 assessed the II-V metacarpophalangeal and I-V metatarsophalangeal (MTP) joints in children with JIA and in healthy controls detecting features of synovitis (defined as synovial thickening with or without effusion and hypervascularity) mainly in MTP joints of children with JIA without any clinical sign of inflammation. The study by De Lucia et al 5 provides additional information having performed a more extensive US assessment, including 44 joints, which may significantly increase the accuracy of disease activity determination in children in whom subjective symptoms may be underestimated compared with adult patients. In adults with rheumatoid arthritis (RA), the EULAR/Outcome Measures in Rheumatology (OMERACT) group have developed a standardised combined scoring system, including both GSUS-PDUS components, in the evaluation of synovitis in multiple joints with high reliability when applied in scanning patients but still lacking a defined optimal reduced joint set to be evaluated in clinical practice as well as in clinical trials. 9 10 The manuscript by De Lucia et al 5 therefore differentiates itself from the previous ones in being much more stringent in its methodology and it raises the need to use GSUS and PDUS parameters in a complementary manner to detect more precisely the entity of residual inflammation of the target tissue in children with inactive disease, strongly supporting its use as a useful tool in clinical practice.
Use of Ultrasonographic and strict clinimetric combined criteria for the identification of residUal synovitis in adUlt patients with ra in stable clinical remission
Stable clinical remission is the most important goal in children with arthritis as well as in adults with RA, 11 but despite apparent clinical remission, defined with composite indices such as DAS (Disease Activity Score), 12 joint damage progression can occur. 13 This issue is tightly related to the current lack of uniform definition of sustained remission in adults with RA. 14 The ACR/EULAR definition certainly has improved our confidence in defining a patient in remission in clinical trials, yet some issues still need to be defined in clinical practice. 14 15 It is known that US assessment, through GSUS and PDUS evaluation, is able to identify residual synovitis in more than 50% of adult patients with RA in clinical remission on the basis of their DAS value. 13 When comparing the PDUS-negative and PDUS-positive patients with RA in DAS remission, in a real-world setting, significantly fewer PDUS-negative patients with RA in clinical remission experienced a flare during 12 months of follow-up, compared with patients with RA with PDUS positivity at the time of remission achievement. 16 17 Recently, Zufferey et al, 18 in a multicentre cohort study including adult patients with RA in DAS28-selected clinical remission, confirmed an incidence of US-detected residual synovitis in more than half of enrolled RA confirming the use of US, yet the assessment of US positivity yielded a moderate predictive power for loss of remission in a real-life setting. A longitudinal study evaluating the combined use of serial US assessment in long-standing adult patients with RA in clinical remission showed an increase Division of Rheumatology, IRCCS-Fondazione Policlinico Universitario A. Gemelli-Catholic University of the Sacred Heart, Rome, Italy correspondence to Professor Gianfranco Ferraccioli, Division of Rheumatology, IRCCS -Fondazione Policlinico Universitario A. Gemelli -Catholic University of the Sacred Heart, Rome, 00168, Italy; gianfranco. ferraccioli@ unicatt. it editorial in the success rate of maintaining disease control after anti-tumour necrosis factor tapering and discontinuation compared with only DAS-based selection. 19 The histological characteristics of synovial tissue residual inflammation have been described in patients with RA in sustained DAS-defined and US-defined remission. 20 Moreover, the use of a stricter selection criterion as the Simplified Disease Activity Index (SDAI) enables a more precise identification of patients with RA in sustained disease control with histopathologically minimal synovitis and significantly lower chance of disease relapse after treatment de-escalation. These findings support the concept that the fulfilment of the SDAIbased remission status, combined or not with US remission criterion, reduces the relapse rate after treatment modifications in adults with RA. This should be demonstrated also in JIA at the same extent.
Use of combined serological and imaging biomarkers for the identification of patients with arthritis in stable clinical remission with high risk of disease relapse after treatment tapering/discontinUation
In addition to the use of US assessment for the identification of patients with RA eligible to treatment tapering and discontinuation, once stable clinical remission is achieved, serological biomarkers such as anticitrullinated peptide antibody (ACPA) positivity independently associated with disease flare after treatment discontinuation 21 and with lower chance of achieving (persistent) DFR. 22 23 To date, limited information are available on predictive biomarkers of disease relapse in ACPA/ rheumatoid factor (RF)-negative patients with RA. An abnormal Multi-Biomarker Disease Activity panel arose to identify patients with RA in clinical remission, despite their serological status, with higher risk of disease relapse because of residual synovitis. 24 To date, no comparable studies have been conducted in patients with JIA in sustained remission; therefore, the results obtained by De Lucia et al, 5 showing a strong predictive value of US assessment, suggest its possible inclusion as instrumental criterion for remission definition in patients with JIA, which could increase the success rate of treatment de-escalation. However, it should be taken into account also that US is not able to predict disease flares in all patients, needing certainly further standardisation and mostly biomarkers capable of defining a deeper remission.
Unmet needs for the global definition of clinical remission and for a wiser strategy for medication tapering and discontinUation in Jia
More complicated is the issue about the definition of clinical remission in JIA since it consists of a heterogeneous group of conditions involving synovial tissue and even extra-articular domains. Moreover, the clinical course of JIA is unpredictable, with periods of low disease activity followed by recurrence of signs and symptoms on or off medications. 25 The probability of achieving inactive disease and/or clinical remission in JIA seems to be tightly related to the clinical subtype. 26 Children with RF-positive polyarthritis showed a lower overall remission rate after treatment compared with children with oligoarticular-persistent JIA. 27 These data are supported by the US findings, provided by De Lucia et al, showing a lower likelihood of US-detected residual synovitis in the latter group. 5 In fact, in the study by De Lucia et al, 5 US-detected residual synovitis was more significant in patients with JIA with more extended joint involvement despite no information provided on its incidence in relation to the presence of extra-articular manifestations. This is indeed a question that this study raises, suggesting the need to include multiple domain evaluation within the global assessment of children with JIA in remission. However, once disease remission is achieved in children, limited evidences are available about the predictors of disease flare. Among them, RF positivity was found to be an independent parameter associated with disease flare after attaining inactive disease together with a severe disease course (defined as an active joint count >4, use of biologics and patient global assessment >30 mm), 28 and abnormal C reactive protein. 29 Conversely, contradictory data are available on the predictive role of antinuclear antibody (ANA) positivity whose presence was associated with a higher risk of flare by Guzman et al, 28 whereas in a previous prospective study conducted by Miotto e Silva et al, patients with JIA who flared during the follow-up were not different in terms of ANA positivity compared with subjects who maintained disease control during the follow-up. 30 Limited data are available about the best strategy to taper or discontinue pharmacological treatment in children with JIA once clinical remission is achieved and stably maintained. Systematic literature analysis including published studies carried out on adults with RA showed that biological disease modifying anti rheumatic drugs (bDMARDs) discontinuation leads to an increased risk of losing remission or Low Disease Activity status and an increased risk of radiographic damage progression compared with treatment continuation. 31 The best modality of treatment tapering in adults with RA is still a matter of debate since both the reduction of drug dose and the increase of application interval (spacing) are suggested in adult patients with RA in persistent remission. 11 More exhaustive information will be provided by the analysis of currently ongoing trials, comparing different modalities of treatment reduction (early vs late reduction, respectively) in adults with RA in stringent clinical remission (Clinical Disease Activity Index ≤2.8), 32 despite no systematic data on this issue available so far for children with JIA.
In conclusion, the research agenda should aim to a more comprehensive definition of disease remission for children with arthritis. This goal could be reached through multiple comparison studies aiming at defining the global profile of 'the patient' with arthritis in remission and then eligible to treatment tapering or discontinuation reducing at minimum the risk of disease flare. Therefore, US assessment, which has been shown to be a useful tool to determine subclinical activity in patients in sustained clinical remission, should be included along with other possible biomarkers-in studies aiming at the definition of the best matrix able to identify the long-term drug-free remission prognosticators regardless of the patient's age.
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